Continuous monitoring of in vivo nitric oxide formation using EPR analysis in biliary flow.
A method to continuously monitor the nitric oxide (NO) level in anesthetized rats, using an in vivo trapping reaction of NO by iron-dithiocarbamate complex, is reported. Previously, we developed a method of monitoring NO in bile samples containing an NO complex excreted from the liver (Anal. Biochem. 243, 8-14, 1996). In the present study, we modified the method so that the bile flows directly through the EPR sample cell. Rats were injected with low doses of lipopolysaccharide (LPS) to induce NO formation and were later anesthetized. After cannulation, the bile duct was connected to the inlet of the EPR sample cell and the trapping agent iron complex of D-N-methylglucamine dithiocarbamate (MGD-Fe) was administered. The EPR signal level from NO complex of MGD-Fe in the flowing bile was continuously monitored. Using this method, immediate changes in in vivo NO level in rats were observed following administration of drugs that can affect NO formation. In addition, a continuous intravenous saline containing MGD-Fe made the EPR signal level stable and improved animal condition as well as survival time. Therefore, this method has two merits; (1) one can continuously monitor NO formation until it reaches the maximum level; (2) a rapid change in NO level after intervention can be followed. Using this method, we tested the effect of the substrate L-arginine and inhibitors for NO synthase activity and NO synthase induction. The sensitivity of the present method was tested by monitoring NO formation in rats after exposure to ionizing radiation.